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(57) Abstract: 

PURPOSE: A synchronous semiconductor memory 
device capable of controlling data output timing is 
provided to improve fabrication product ratio by 
controlling data output timing in a burst read 
operation. 

CONSTITUTION: According to a data output control 
circuit(200), an output control circuit(250) outputs 
control signals(ZRDHO.ZRDLO) to set a level of a 
data signal(DQ) being output from a data output 

circuit(240). A delay control unit(210) outputs the 

control signal(ZRDHO) at one propagation time on the ground of the control signal from a signal 
propagation control circuit(230). The data output circuit has a P channel MOS transistor(242) and an N- 
channel MOS transistor(243) and an inverter(241 ). The signal propagation control circuit(230) has a NAND 
circuit(231), an inverter(232), a clock inverter(233) and a latch circuit(235). 
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" DiHEl: 4 012101(100)21 adlQg Hi±E UH, OiOiEl •« 2lS(24D)£^1.aOIEiM MAI?1?I 

W-HOI ZRDHQ -SB -jKM-dS ■ ZWtOg'i S^EIfe CflOIEiSJ £A1CHI tKW; GIB = .3BKAI2HHI 3& 
.*fe*j|3 .39101^(210)^ 733 W)l*{2D)ft 2J TOO.BO) LH&I OlStH}. 



£ wifc'tea s*i2i ^# :: uaui^ g^£, 

UEHJI £'£!££. 

£ 4£ XlS aSSJ m^,3Si. UER4i£ £j££, 

£.5^ S7J« ?m «i§Ii.fel gSSfe S*-iMSH> " 

£ 6S gAJOfl 12J B*W0l.njS:,S71S-e!afll Uifi|21 LH^Ofl D^51£ QIOjEJ 

HOi $SS| ?»-UEUIS -«£. 
£ 7£.X12 $|S°i-U|^ SSS UERHb MS. 

£Pt'si £3 ^#(Hi EH»t- ^££1 £g 

#01 , *D2 ; aOIE1261,.61* : i 

100 i DilSBI fll 0121101150 : eiftA-UUB 

200 .: mdid im toi sas 

210>. 210a. 220, 22D«t ; =XI3 XflCH^ 

211, 213. 221. 223 : eeH^oj* >goiM. 

2\2, 212a, 222 , 222a s X|S 3£ 

215, 216 : P iflg MOS Mgxj^Ei. 

2l2.1~212.ri : XI 3 £X£19 : °]bHEI 

250 : m MQ\ t!£230 ; £jS 3© »0i 5|S 
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240 : QIOIEJ SJS260 : Sift M21 £2 
260.1~2B0.h i 2!UiE|l000 : 71^ 8*1 

MOO *: ORAH7a]CH7ll200 ■: B^l 



xrs'iy ass 

-282} ^a? 

5e? .Enffsei 4*11 suiir ^ 21= mi* esai -swm Be\aoiQ. 

M il^21 C40IE12J J2£V§ DM01019 ai01E'^0RAM(Double Data Rate. Synchronous. 

DOR-SORAMS; 2|« 13 ^ CHaI i\& Ofl^j § MISKJI isfSRr SDRAMiH' Hi 

33 LK DDR-SORAM^. 0H° 2^£S OH SOU. «l ."21* ^^5»21 .a.OfeiSt 

EKJia' Al?f3 tLZ 5! 2*? -^SBI 01*21 a^OIDIEISJ EVOISPAIZ^ ^Ett tAC 

OOR-SDRAMDfl 01*1*1 £ -OmxeV-MI* *3*HHI 2J01AL OilOIEi. 33 SJ ErOIS^ .2, 

SSrl eB W.«3H-.SS.»-11-«547Sfc S&tHl ?HAI£IOi 

SiCK. 



gfcH-5J 0 s! DGR-SDRAM- 5r SDRAM JST.MN! STE-fil 213 ^OflAlSj Bi^M fc^^SSMfe. 

i^lfof^ e^ofl gat*.AizKHi "S^O.v ! tDaAi;--eaan2i boiekot'ekjisis ^hm 

tim -Sail oioiei iEwisa -^au ai*ai moiy Etaigjsi szm -ti&sm lh^ch 
mis »ew ?i3 saowsi bH^E "gsmi siTO, 2^ .woiEi Q f5.TO90! sssts. ap 

5^?1 §f £3 : !.^ * Sli 

H0IH2J-S*! W ErOISOl QH5 4 B^i £f£HHI SICHAi . 'tftE'a " .^vWUIfi! OIQIEJ . 

m% tii al lhS sSa ««« s»5f eaoiei ^1,^1. 4dm?i.9i&. 

. a oj«o. fcflig StWI^Sl. OI0IE12I ElOlSSl. ^li n'A&ZSM. "«5 &SHI#21 




IssT^ lirS [feAi, ^SS EnOIEiOil CH§«e £^ ^All Xfl 1 2e AiZKH! EDOlEi ^ 
S gg =«i]5l| 01*2J LilOiEiOil LH^ie 5^ .WAIS 2 21T A1ZKH1 OI0IE1 S 
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creMd, e sssi oigg, t7is &sai ^»on sjqiai, b^m sch. ^em oi^sj 
aoiEioi s^xiakh ehoiei wass Aieea*. $eran oioieioi ch^si- 

£ 5«* *]AI7^ H01E1 tISS Al^g 4: Si 71 IB.SOr.. ;=a»7aS 

gEH^ElSj -34SIIH QOIEI 9*1A!2H?SU' QIMI QCOlEi g^Al(HIA124, 'UOlEi g«5 EWI 

01:99, «KiM §7|« 713 5*1 LH2J D80IE1 9V..99 LH2J §S|2J S?| ^gOfi 

E#7I- W4S$KB> 93 C10IE1SI iSS AI2J S .AI2HW S*PK 3^08£, SJ^Ofl Drag . 

lugiei sfl?Kgeraoia&-3&£s-»w.£ si^.^^oi mhsd.' crew,. 

-S ite'sj &7iS ^ ii>^'%> oig£, §y¥ ssa* sfeeto oi*as=.& ran a* □ 

OftHHAIj S HfeSJ ^AldlOfl CH&K)1, £B# S^ra/l-fiSfeO. &, £3 3 §SI ¥S= S 

e is s&sra; S7iti srsS 7^ 5*21 Aii9S.s?jtt:»sa t?i^ ,s^o6oo)at. dram xbch^i 

mOQ)2hl^ •teS?|.(1200)g *SBQ ; 1713! &£X0 71^. .££1(1 000)011 £ a DOR-SDRAMO! Uai^AI 

3 *CK. SE#; OlSKHIAie, ££ -S O10IEH g£| 2«Cffi)Bi2! gEHCWaOt. SSI 221 Vcc;) ffi ■ 

DRAM ^10171(1100) S l '&SLM 71^ ^(1000)^ (1200)£^Et g^Ei= 21* 9*4 d 

s ok- -a /CLKdfl mei- 

ORAM 710171(1100)=.,. ?3)01 £S /RAS, /CAS,. /HE, VCS, DM^' ge? 2)0001 g &3L,Q£3*< OiEEI-i^di 

A0-A12; ®a oisa^'ds bao-bai# i^sq g«ciooo)oi- «dtK>. .'..se^ dram ^o] 

71(1 100)^/ OI0IE1 ©«fl.S| EH3l9Sj".7|-5SS. 9= QjOIEI "ilgS- dfi'/ DQSS §7lt^ 7|2| 
■-SJ|11000]6| &efc!flJ£Stf|., 'S3itB'-"BES0 71^1 S»(1000)gi?H QIOEEIS EmtTIU, §71^ B»S 
.a:W\3M(i<IOO)S..CIOIH9 -7l«KHU.ftte 20J 7h^fiSE>. 

g7j« 71^? §^(1000)^; DRW 7j(1 100)S^Ei hH^M E^SI SiHSS. 3^ 0101 

El DQS DRAM HiOj7l(-1 100)5 ig^^Q; DRAM SfiOi 71(1100)-, ^ CLKW.-CHSKII- ifcSSi iSQ : AI 
2[ ^ A1ZH3I «tfiias , .g'^SS UlOIEiM':^^. ^ 0£1Lh DDR-SORAMCHI Ai , bH^i 

& S«iai U01E12J EfOIS^ ^fflB 0!$°1 EJld|Ei2| gq EK)!9aa : -BS 

3 [IB^OIL 215? 'gq d£2l SSfili^ §^ OI01E12J E10IS A12S rfSt!" tLZE, £1^ .««!.■*! 38321; S 
"}Jtr: 01^21 ^ Q801E1BJ BOI9. At^^ tACfiQ "^OtSQ. . tLZil- tACSI :^ 3 3$. 

SlOiAf/ -§71t! 71^ ^ L«2| OIOIE1 'ilS 3# lH°i '§^21 37! m^CH! SWf- 

^of3, CflOlEi ->S!S' OQfi ^iio:f7i ^t!" ^3 ; M?ffl "S= A^^ s^ol :»S^,^ .2i?i| 1 

7fe«0r50R3O; '[DeW,.0Wi« «IO17l(ii0037L tH— ^. MM SlOiAl/.g.^^ aiOIEiM ^.W^ 
SiW H ,71^201 ^OhSQ.: 

USHAirbH^S -S^OIIAISl tACSR tL2g 'tJ^SJW CiOlEi ^SS. H^. LHSJ."S^|2|''S 

7j SXPKCf^-SWEiaS, DRAM ^0171(11 00)71- «,=©SS : CIlOIEiM 4= SIS^ 

■-S7IS e.SSI 7|S{ §x|(100Q)2J ^fiS , -0|€HHI'ie.S*ha- : 

£ -29 '6^*101, §71^ 'ff£a'7l2| «S*IX100Q).fe, 21^ ■ &± CLK, /CLK, eiWIOiM ils: CKE 
1 -gT= 1^ : bTCl'06)2fc OlEai^ .>jS: A0^A12 a S3 CHEeil^i ds: BAD, BAI^ ^ OiEa^ bllH 
(20>2K aoj d£ ./CS/ZRAS; /CAS, /WE/:tWs ITS .X|01"dfi tHffl(30)9 SWUO./, OfHefl^BDj 
(20) SJ MO} m Hiffl(30)^ S«4 fcH!H(10)2| S^Ofl-SPISHM «t|- 01E£il^ dsU SIOI .££9 5l 
2Jt»Q. 

g7i'«'»Ea 7i^ .saciooofe acnB/^dsi ehmssi..^i^ss a^.iaojEi-iMss oosi 
'as^se cioiEf iiss HiH(i20)2f, una(io}2i gtioi hjei-lh*' 9«i^s9 ^ai 

01 9' ^ = (DLL) ffl£(110)2K 2J^2> QilSBl 9 01^101(100) W\WH DHOIE121 ^fiJ9-ST ^ 
.fc-atfq Mffl(1SD)9fi-2S1TO/ 

B?m 7!^ s« lh^ ds snj,W3 imsofl, si.¥ as c^(hi coa Hifl-uijwiHoj 
•aoiEi.9^9 tfttads-a* 9«4- -da: -clkdi chsks oioiei-« aoigoi ! £or.Hie!o.. oist ^ 

9I5BA1, DLL aS(110)^i. 21^ '9«4 CLK, /CUfOfl 57^h01, LH^24 ds SiTV 733fHj 
ofe Aie.^ ^H31 BBhg LH^ ^-£-.0X09 .9«S|dl a 150)011 

«^.7|2* §^(.1000)^, '^ tflffl(10)2J. 93011 §7lt?tGL 0}E£fl^. HH«(20), ^80i Hi 
ffl(30)2J 9^9'-B?= JatH £1^(40)2}, 7$0\ Sl^(40)0fl BOiSOl, EA01E12J 71°?^ ^tloh^ OAS 
3 9 CH«101(100)2I-, 2E aiX|^E1(50)g Ci St^D. 

M2E1 3 OiaiOK.lOG)-' ^Oil ^^21 OflSa MO! #0-^3 #3^.S ^IfSiQ. 

S^e? U1S(150fe, DLL a£(ilOJS^Ei2|.Ul^ .4!S CLK(KH1.§7I5H31, S93 01£ai>:.a£ BAO. 

baioii tra -d^si- weej 9 *oiaoi(«)0)2j s3-#o-«--m2j iniaa 9 g2j oiu2i 
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|g* BE* 7|3 3X1 (1000)011 A1, &'M UIIHC190'>S| lfl«H&.'ElOIEJ M »OrSS<200PfDl£ 

? -WJiMFPi m ^ "as (StosSa aoiaSs ™ « 

M^t^T^^ 2© a : bi;aM(236)Si^1S|^& AJSOfl 37i*K», 

CflOIEJ Sl£<240)=, 3& SSrVteaf-S*! go* 6ND AJQlbfi 5»iJ a , *t bitty ktns~ e=2hti 

§*d*?2»£? ^sd.. -auiH(24;0& -art dS ZRDL2I &g asVSfif-«^e n a 

■U MQS -gea±E1(243)2| ?1)0|E^ °IHJE1(241)2) f q ■fiS^*^?' " P 

LgEM , CflOi El al £(240)^, XflCH ZROH 2RDL0I H ?HI£8 -3! L ai£fH= <H*icirH -« 
|D||^MLO] ^LaS,S H aS£S3£lCH 2i*r i*^ W#E4l H ffifa 

^S^K 50 m aS ' (2a0 > fe,NWD : fi l s < Z31 W £iWE1(232)2}/^ 2ib«Ei(233)2^:EHX| 9£(235)S. 




;B» ■JaS(2B)S:ffiliHa(»)a ! /\»q:2iUIEI(237» °!b{E1(236)£ «1 °ifcHEK233>2J « 

CLKO a aa-iUKDIHI ttfEfAi/°itf1E1(236)Ej goj • u?a - afioi i -MI gwh 

D, -[KW, .EHfl .S|S(235)fe, .fiS^ HimEi(237)°i !23HHI BOi cms H hMl«J£J LH- '4 ^Jram- 

I ill l^oiMI-^ ll t^ 

S^lf °^ s a |^I I'M* Sl6 ' /Sl60t ** *** ^ «•* 

3|£H"(220)£ i£ #22F #2a AfOltH! MgH^OId 71101^(221)^ S-^Q HEH^ni^ wnm 




0©AJ f 732 «10j«(22Q)b, S5> Ai^ QQ| fla.SIQ, /SiQOfl DKfAl, 743 CH ilfi ;2HDL02| itH #2^^ 
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choir* *oi£ p hos e!H?a±Ei(242)2j jfloieg s^i^^f • ,sg«ch . n£»f HOI 

HOlEi* #D2^ kE *2a2f £!WE1(24l)l a7|^££ S^Cf. EIIOIEia. s «fe a}°5 *80i¥ 

(220)s^ei -fca -ats as zrdl# oioiei sej as<240)B>7a a@*»a. - . 

Saras .sir aioiaa #02 akjiou Draa- p wm m*m±!E\(z\B)s □ ^^a. 

PRO L «»H01 ■2S-OI* i /390i''dfi: 2RDH S ZR0L£, XI 01 ,*Jx ZRDHO; .ZR0L02J ESTae 

3 Sfi^s aM^sst Vtt&; ; ^woi"-d4 zrdho 2 xiofMb zhduei asrawTO. 

QSOI/'XIS SiS(21Z)'S| IH* ■ -flSt.0. 




E1 d2 0Q7I J 

q AiaS l ail Aisroi gstpi as* ^£ 20. f 

8 *e ! 11(212; ^)oJSy- lliicf 5& assi aitos-tLza-tAOi. ^ a£*.*sa 

(24G)k^a -g?r* s*kiooo)s*h oioiei as ummym. sera 

§S*id Ai'sf tioiw -to rsnV^Siua S^fflc reao?h7i4 .fflssi .71^ ^kiooo)oi} ^i. 

ll^oif ^i^xi ^^~pr2 ia ^ §s.foL si 71 □ ^on , sii S s zrdh , zrdl& h aisj 
a 3^ M^Jroi^ « -oiabi(ioo). ±^ ^3 lh^ gf^Mi || mm* 

aj^SmS Tf* « a#axfe t-wo J-flS-.is shekz^s -oiwh-cot «q ■■•aasLgf 

S#^rHSasll^W« ZR&/ZRDL2I a^ a^Ol eSW'IDIW7afe;- Se! -aBIE1(Z33; 

23?)°i -sm.am Ai-a SlOi SI6* H atfs-saasQi 

Sm** MA19I7I *STm ; ses-HCH SS(250)S$E1 L XitOj dS ZPOHO S : H ZRDL0OI 

a ik #i5ra aeia 3:iaK aT5 t4oiiAi. l ai^^ .»oi zrokjs,:Ai.^ t^Ei aizt- ti 

Oi $2] AJZf tHHIA! L aaSl.HOi dS: ZRDHS SQ. 

ni^mp mnj Ai* 7roinc #2S^B Xl^ SS{222)# Ti^Al *2aS a^ v a7l UH°£H1, 

?i7i *i* m 3* Son. zrolooi e*.*ai m&mzp «a .M^J 518 a,0,a 

AI2I d* ZRDH7V L a^lS tii9H, Hlffl ajh 2RDL01 H a^S tfSas; HOI El 
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SS<240)^, AR tBOJAJ H 2tya°1. HOlEi DOM #^QK 

|r »S d£ ZPOHe LMgOIDI, SfiOl i!S ZROL£ H MmO\ WZW, NAND SI £(231)21 M 
i#6fl SLOW. H0IEI2I HilS.tfSSPI *m.*SCH ZROH S-JJCH fflDLOl . ^sa 

SB AIS 3^CH £!£. SIG^ L 20 IBS' flJCH^(210) LH^ : E^QIS, JI0ip(2lj»)|r ■ B£2 

3)Vq^oQ, EgH^ni^ 9ioiM(22i.)7i> estta. wsmsl such- <y£ zrdho^, ir£,#.is^Ei §a 

□©•WIS* XnCH m ZRDLOS hiE.«Si?a se±Diti" ™^i^i^S^r 1131 
SW. XIS-£IS(222)# 71*1* Bfe-ES itSf2£*E» IrE #2ek BHVS^ girsQ. 

DQi MWWI WHAL W WiSmSJI^H 3«2| HOI d^ZRDHO SM 01121 ZROLQOI ft 
L 0*821 m is OTUljg iSiaifl ^UIJ=<22l)r "-^MAI L ait§2l XO.CH. -ds- ZRULs^yLh 

S^--aSora5 a gs% aizwis .©k^ cd&al. aisj 1224 1^21 ai^ £2:21 a 9 a 

£0| ,l/2VcdHlA| H iti5L M^S EPNWI2I Al^B STOv 

AR:-t9tH|Al, aiOIH £j£(240)£¥a Hl^l gS«HIAJ21 .Allan tftplEief H 2fl^°l BIOIEi'd 
SS^s^SStO '-m\M- XI °» £1^(212; ■" 222)01 W'-afZfr fiSSJCH .24= : 'ifcS^ .Sffl- A12L^, tL22^ 

tVci IS. n i^ ftaiiiioia^DCTH aiviA ai^, ^n-ooisi qoib ^ dq 




mdiEi s» §2g ? ,aqiei dsg -e^?^ 5ioj. ?fs«isa. 

-l am ot M(Hi d.Qj^ s^jfej ti^x| 7|w xjxl LH2j GSOlEi gs? t|S 251.^011. 

M&i » ffiw ifeoii, mAiuusi saw-* -ap, 
s>oji, Sa'iissi'-ans fie sstiQ. 

c gf HOIH -g^ EOi 2jS(2C0a)^. ^AICS! Idfl 5. 301 "UEILH-b". tfiOIEI -HI Oi 

■01 733 fifflSlffiW)* i& SOI b^Q, 3.0I2I2J ^ OTia §^ ,«IQI 5lS(20Q)^ Qr 

ws^oi^(2iba-)=.xia*aoi^(2ioja diisshoi 7as £is(2i2) di-dM^s as«ija)s^--aoi- 

Q. 

73 o» 73IOi«(220a)~ AI3 731 01^(220)21- HISISKW 7Q3 3^(222) Dl^Qil ^13 Sl£(2220'S" ^ §pl 
D. 

bgon; ds:'2i:an> aiSs ■ j>i§g ^ ^3 sis(2120^ ui^ ist^D. 

Ms5^£h^) 1 ^(6™g S§b 3B|B(2a).2^260:ri)2| 3«Ei(2B0..1)2J-DK*?OT2| ^ 
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&?\ iiHgofi #m gs£ .ewra ».=□. 

kE #1S^aSJ.-^^ SJHia (260.1 ) LH^I 
£Ei(63)2j -»OIES D^JflJ 



kE #is^asj bjhiei (26o.i o-mei p nva. wjs-sexi*Ei<62)2j taoie a n tag ros f s*xi 



2^ P *flg MOS l?»iA]±E12l WIS a N SIB KOS M»OT'£Ei2| THOl^Ofl S^SD. S!bH E1 (25^.1 ) 21 

p n& m E&n&im » n m hos gexi>£i(63)si-s^^ aes^ '9&3z-PW''& 

BiEi(2t9)M 2|«B'e.^-aiS21 dSSAI ESiOi.a 'X!0iE(213)£ ;b«*sck 9wh^1~2^9 l ^- 
S,-S!WEK219)0| SfflJU »S 31^21 £:S:£AI 'M»!:*iDlfi »0|S(213)S 

*3bHB(26Q.1)£, **<G'i. BlaPK-SSHOI 2tf B# 2?, !rS #1S^a:WJI.^S2| ajti2|". 
SSI 3£HH(a9)S -fifBitQ. SUia(280i2~2G0..n)E.DI»^7a£,^.2rOI ?>» ^^r^JIS 
Ot S!7a 2°, aUiEKZBD^Ua- DtePWS inE #1£^E1 S^S £22J fiffl MB2I i«si SM 
El (219)3 Stjtb 

sm aioi« m ■"g'Ems.m, so £§.£i£(260)2j :?.§s*b ^ao. sgjlg 

■I5s *i& AP+ Sg-tlS(280)2| =?§CS0I S©' AI2T1S il'S<260)2| .^.^Ql.^.^, 

^ aotihkqs «)oraoisch-- tte. ao ai^ •as(260)2i ?«qors^ 

a, ^ ^ ^ uj i> . Al 2TPI -S-OKSCt . 

•°ifcHEU219)- ix£ *N£-S*E1 OTQfe -"4*49 "-SB MBO! &£2J S312^0|*KJ££ 0l"g££. £13.- 

s rat cm afe oisasw b«b £-sis ?tee b^ck 

■wfi"20B «S- AI2KM U3> itE*N£-£2?Er*eiS. £!fi7k 3fflB(2J9)M 21SRA1 effl'iSBB dSS 
■J3*qa?jJlOT2|«'AK&dPil£HSI^: ^vSI9 £l£(212*)21 ds2J a-HJ- AI2.H3I BCMBCK 

maAl, 733 slS(212a) . 733 flS(222a) LH2| SE^fe *M .21*141, ,733 SS. 

(212a) X!3 5jS(222a)2j Sab. ' 5-S*J= 501 ^tettSD; 

«Sa S«»I01. ^§ Sl^e 2&(H! tLZ^ ^^2J g^j LHOfl 5^£!A| ;.SS.;310I 

Ml 91 LHCHI StilSft 'iH * 22Q. a^AI. ^#HI^51 SS^ 4- 
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